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METHOD AND APPARATUS FOR SUPPORTING CIRCUIT COMPONENT HAVING 
SOLDER COLUMN ARRAY INTERCONNECTS USING INTERPOSED SUPPORT 
SHIMS 

FIELD OF THE INVENTION 
[0001] This invention relates to circuit components mounted on circuit 
boards by solder column interconnects or arrays, and more particularly, to support of 
circuit components having column grid arrays. 

BACKGROUND OF THE INVENTION 

[0002] Solder column interconnects or arrays are used to interconnect 
circuit packages to circuit boards, most typically large ceramic integrated circuit 
packages. One such package is the column grid array (CGA) integrated circuit 
package that has a ceramic substrate with an array of solder columns that extend 
out from it, typically from the bottom surface. The solder columns are attached at 
one end to connection pads or locations on the ceramic substrate. The solder 
columns are sufficiently tall so that when the circuit package is placed on a circuit 
board, the solder columns can accommodate the difference in thermal expansion 
between the ceramic integrated circuit package and the printed circuit board. The 
solder columns are soldered to respective pads on the circuit board using known 
techniques, such as a convection reflow solder process. 

[0003] One problem with solder column arrays is that the solder columns 
do not withstand compressive force well. The solder columns in the solder column 
arrays are typically made of a 90%/10% Pb/Sn solder, making them soft. Moreover, 
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the individual solder columns are very thin. Consequently, if any significant amount 
of compressive force is applied to the circuit package, such as might be applied by a 
cooling solution such as a heat sink or fan, the resulting weight on the circuit 
package may cause the solder column array to compress, particularly over time, 
which may compromise reliability. In this regard, loads in excess of about 10 to 20 
grams per column exert sufficient compressive force so that reliability may be 
compromised. Since CGA integrated circuit packages are being increasingly used 
for high power integrated circuits, the cooling solution required often has 
considerable mass. It is not unusual for the heat sink or cooling solution used with 
such high power integrated circuits to exceed one pound. 

SUMMARY OF THE INVENTION 
In accordance with an aspect of the invention, a circuit board assembly has a 
a circuit board and an integrated circuit package. The integrated circuit package has 
a substrate having an array of solder columns extending from a bottom surface. The 
integrated circuit package has a lid that is affixed to top of the substrate. The lid is 
oversized with respect to the substrate so that it has a portion that extends beyond 
the outer periphery of the substrate. In an aspect of the invention, the periphery of 
the lid is larger than the outer periphery of the substrate so that the portion of the lid 
extending beyond the outer periphery of the substrate extends around the outer 
periphery of the substrate. Supports shims are disposed between the portion of the 
lid extending beyond the outer periphery of the substrate and portions of a circuit 
board when the CGA integrated circuit package is mounted on the circuit board. The 
support shims support the column grid array integrated circuit package against 
compressive force, such as would be exerted by a cooling solution mounted on the 
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CGA integrated circuit package, and are made of sufficiently rigid material to do so, 
such as metal or plastic. 

[0004] In an aspect of the invention, the support shims are disposed 
between the portion of the lid extending beyond the periphery of the substrate and 
the portions of the circuit board after the integrated circuit package is mounted on the 
circuit board and affixed to the lid by adhesive. The adhesive accommodates any 
variation in height of the integrated circuit package. 

[0005] In an aspect of the invention, the integrated circuit package is 
rectangular and the shims are corner shims having first and second leg sections at 
generally right angles to each other with a support shim disposed at each corner of 
the integrated circuit package. 

[0006] Further areas of applicability of the present invention will become 
apparent from the detailed description provided hereinafter. It should be understood 
that the detailed description and specific examples, while indicating the preferred 
embodiment of the invention, are intended for purposes of illustration only and are 
not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] The present invention will become more fully understood from the 

detailed description and the accompanying drawings wherein: 

[0008] Figure 1 a side view of a column grid array integrated circuit 

package mounted on a circuit board and having support shims in accordance with 

the invention; 

[0009] Figure 2 is a perspective view of a corner support shim in 
accordance with an embodiment of the invention; and 
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[0010] Figure 3 is a perspective view of a support shim in accordance with 
an alternative embodiment of the invention. 

DETAILED DESCRIPTION 

[0011] The following detailed description is merely exemplary in nature and 
is in no way intended to limit the invention, its application, or uses. 

[0012] Referring to Figure 1 , a circuit board assembly 8 has a circuit board 
22 and a CGA integrated circuit package 10. It should be understood that while the 
invention is described as implemented in CGA integrated circuit package, it is not 
limited to CGA integrated circuit packages and can be utilized on any circuit package 
having solder column interconnects or arrays. CGA integrated circuit package 10 
can be a CPU package but can also be other types of circuit packages, such as 
ASICs (application specific integrated circuits). 

[0013] CGA integrated circuit package 10 has a substrate 12, usually 
made of ceramic, and a package lid 14. A solder column array 16 having an array of 
solder columns 18 extends from a bottom side 20 of substrate 12. When CGA 
integrated circuit package 10 is mounted on circuit board 22, solder columns 18 of 
solder column array 16 are soldered to respective connection pads 24 on circuit 
board 22, which is illustratively a printed circuit board. 

[0014] A portion 26 of lid 14 extends beyond an outer periphery or edge 28 
of substrate 12. In an aspect of the invention, lid 14 is oversized with respect to 
substrate 12 so that outer periphery 29 of lid 14 is larger than the outer periphery 28 
of substrate 12 with portion 26 of lid thus extending beyond the outer periphery 28 of 
substrate 12 extending around the outer periphery 28 of substrate 12. One or more 
support shims 30 are disposed between portion 26 of lid 14 and circuit board 22 
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when CGA integrated circuit package 10 is mounted to circuit board 22. In an aspect 
of the invention, CGA integrated circuit package 10 is rectangular and a support 
shim 30 is provided at each corner of CGA integrated circuit package 10. 

[0015] Turning to Figure 2, an embodiment of support shim 30 is shown in 
more detail. Support shim 30 is formed as a corner section having first and second 
leg sections 32 generally at right angles to each other and an inwardly extending top 
flange 34 having first and second sections 36 generally at right angles to each other. 
Support shims 30 are illustratively affixed to CGA integrated circuit package 10. In 
an aspect of the invention, adhesive 38 (Figure 1) is disposed between top flanges 
34 of support shims 30 and portion 26 of lid 14 and fills the gaps between top flanges 
34 and portion 26 of lid 14. The adhesive used is suitable for bonding the material of 
which support shims 30 are made and of which lid 14 is made. Shims 30 can be 
made of any material that is sufficiently rigid to support CGA integrated circuit 
package 10 against compressive force, such as exerted by a cooling solution 
mounted on CGA integrated circuit package 10, metal or plastic for example. For 
example, shims 30 could be made of stainless steel, lid 14 of aluminum-silicon 
carbide(AISiC), and adhesive 38 could illustratively be an ultraviolet curable 
adhesive, such as Loctite 3526 available from Loctite Corporation, Rocky Hills, CT, a 
two part epoxy that cures at room temperature, such as 3M DP460 available from 
Minnesota Mining and Manufacturing, St. Paul, MN, or a single part thermoset 
epoxy such as Ablestik Laboratories 84.3, available from Ablestik Laboratories, 
Rancho Dominguez, CA. While each support shim 30 would typically contact the 
surface of circuit board 22, it should be understood that support structures could be 
provided on circuit board 22 for support shims 30 to contact. Support shims 30 are 
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preferably secured to CGA integrated circuit package 10 after CGA integrated circuit 
package 10 has been soldered to circuit board 22. 

[0016] Figure 3 shows a variation of the invention shown in Figure 2 where 
one or more shims 40 are used in lieu of or in addition to one or more shims 30. 
Each shim 40 comprises an L-shaped section having a leg 42 and a top flange 44 
and is secured to CGA integrated circuit package 10 in the same fashion as shims 
30. For example, each shim 40 is secured to CGA integrated circuit package 10 by 
adhesive 38 disposed between a top surface 46 of top flange 44 of shim 40 and lid 
14 of CGA integrated circuit package 10. Shims 40, however, can be secured 
anywhere around CGA integrated circuit package 10 and need not be secured to 
CGA integrated circuit package 10 at the corners of CGA integrated circuit package 
10. 

[0017] It should be understood that while shims 30 and 40 are shown with 
top flanges 34, 44, respectively, shims 30 and 40 could be formed without their 
respective top flanges 34, 44. 

[0018] It should be understood that the coefficient of thermal expansion 
(CTE) of the support shims 30 or 40 is important. In each instance, the CTE of the 
frame support shims 30 or 40, whichever are used, should preferably match the CTE 
of the supported CGA integrated circuit package 10 as closely as possible. The CTE 
of solder columns 18 is about 27 and that of ceramic is about 8ppm/degree C. 
Stainless steel is thought to have a suitable CTE. 

[0019] Because of manufacturing tolerances, the height of CGA 
integrated circuit package 10 can vary by + / - 4 mils. The adhesive attachment 
accommodates the tolerance variations assuring a tight support of CGA integrated 
circuit package 10 to circuit board 22. In this regard, support shims 30 or 40, 
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whichever are used, are secured to CGA integrated circuit package 10 after CGA 
integrated circuit package 10 has been soldered to circuit board 22, such as by the 
above mentioned reflow soldering process. 

[0020] The description of the invention is merely exemplary in nature and, 
thus, variations that do not depart from the gist of the invention are intended to be 
within the scope of the invention. Such variations are not to be regarded as a 
departure from the spirit and scope of the invention. 
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